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Abstract of JP5218816 
PURPOSETo provide a flip-flop circuit which 
works at a high speed with no increase of the 
power consumption. CONSTITUTIONThe 
load resistance of a flip-flop circuit consists of 
the resistors (R1, R2), (R3, R4), (R5, R6) and 
(R7, R8) which are connected in series. The 
collector terminals of the differential paired 
transistors (Q3, Q4) and (Q7, Q8) provided on 
the upper stage of the holding side are 
connected between each of pairs of 
resistances (R1, R2), (R3, R4), (R5, R6) and 
(R7, R8). At the same time, these resistances 
are set at the optimum value respectively. 
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[»*« i ] »&*«MB**1-6S i <0iaiB» h 
«»«SB«r*+S!B 2 o±Atttt# h 9 * > 

111 1 fttf* 2 OftftttttK* *l?tUt*llC*gE U 

fc, W1E*2 0ftflf»tatmiEJB4<Dft»fi^lB»w* 

ia* 3 4 o*«f«ajc**i,-etu«tti- s ^ * * 0 

B4*u-:/iaBlcJ: "9*8/£$*i£;: &«:*M*£i-5 7 
y ^70 y:/EB. 

[0 0 0 1 ] 20 

fcfltB, ^d, GHz «r-Cftf^i-SS5aa^«8*c:ffl^ 
bixS? y ^70 y^EBtcBB+a. 
[0 0 0 2] 

^-/tsft^/B^T^s^y 

ny^HB-efca. *w"C, ^^f^^IF^7!) 
yT^n 5>7TIIB*«fc IT7 y ^7p y^EIBG* 

[0 0 0 3] H 5 tt, ££<7)fS 1 (Dffi$L<n h y y 

^7ny7T5]B0>igBBI*ra*i\ lOElBtt, VIST'S 
*;h/0*5ISBAaw**7 y ^7o ^18^ 
U BI**clsIBBi*^ 1^-7^7 y v?yu y^iBtfc 
6 0 C<Ols]Btt, iS«»*fh7^^^Ql-Q8, 
TliMF7yy^^Q9-Ql2, /EB«t^±ffi h 
7 * Q 1 3 , Q 1 4 , RXtMffiS&tfiR 1 , R 3 , 
R5, S(/R7, x$y^7*o7fflSffiR10, Rl 
1, R 1 3&U<R 14, x;^7tn7fflh7^ 
*Q 1 5-Q 1 8&t>\ S««6*4ffl«SiR 9. R 1 2 

1, 2, tart** 5, 6. ««jg^7, 8£*-ra o 
[0 0 0 4] li5(7)F^7yy7 , 7Dy7 P [El^^ 

m*t h7^^^Q9, Q10tf>Jfl£, ftffifjggiRl. 
R3l:i;^7^D7ffl^y^^Q15, Q16 

So » 
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[0 0 0 5] h//U7y y^7a y y[HlB<0^U 

>- * * <d & ii o * ^ y * t *S£ * n 5 - a o r a 

h 7 * Q 1 1 , Q 1 2 % *flf«StR 

5 t R 7lC3i^ y$y*v ?m h7^^^Q 1 7, Q 

[0 0 0 6] H6tt, ffi*a)M0)h^7!;5/y7P 

y7 9 0B(D#^^ol;Eu-</i'6OBI^^^t^^-r ^ v 

[0 0 0 7] itCfti:, W2, 3*5j:t/5asBii"< 
/KfifU-T-i, 4&t/6^ft^W:4or^5i:t5. 
BP*?, h7y^^Ql, Q3, Q6, Q7, Q10S 
O'Qll^tt, h7>^^Q2, Q4, Q5, 
Q8, Q9WQ12^7«|^tSo lOtt, « 
■T-l #*U"</U\ ^ J f2^{Su-<;Kc^S^ > YyVis 
**Q9, Q12**y«i, F7>^^Q10, 1 
I^t7«8i45ro-C, h7>^^Q9, Ql^ 
LTlSStR 1 fcfcttj&Sjfcfc*. *<Dtz$>, i8*9l«H=- 

1 OtC#LT{&I/^£&£ 0 3i$y^7tci!7fflh7 
>^^Q15, Q 1 6 fi, fff ^^;>'>7 h LTV N 
Zfrbs «5^3tt«^4^^LT(g:^^^*5 0 t7 
t6H7>^^Q3, Q6 35^7«S, h7^ 
*Q4, Q5^ty«^^ 0 

[0008] as^- 1 a*® u-^/k ^2^^u-< 

R5lc«atds«ixSfc«6, ia-T-l lteM^M 2l:MLt 
(ftu^uttti. i;^^7in7ffll>7y^^Ql 
7, Q 1 8 (id** l/^/U->7 h Lri^^b, 4*^-5 
tt»*6fc»LTfii'^/i'fcft3. h7^ 
'^^Ql, Q7»7«, h7y^^Q2, Q8 

raatdsatnsys:*^, sstR3tc«at^siEttrss ; F-4 

[0 0 0 9] £<blc x iSB-ltfffiU^/K SH^tfKu 
^/McKtoSt. h7^^Q6, Ql l^Ul 

7^7^qi, Q7^ty«l:/^ 0 

[0 0 101M, C(0*-r^/u^«f9 5SStl, A^i^ 

7 7 ^ I h ^ 7 y ^ y 7 □ 7 rielSStli, b9>i? 
^^Q9, Q10, 0 11^1^0 12 36^^.^-7-^6 
^M0 1/2HfflWtli^36««8 : ?-3 I 4, 5&^6{c»fe 

n6 0 
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[ 0 0 1 1 ] H 7 ft, '&&<Dffif$.CD b ?>^7 y^7n 

y7m&<n h7 >^^Q 9, Q l l <£>n ff&f&b 

f b ^ ^ $r ^ O T* fe <b o 
[0 0 1 2] _hi$Lyc£ ?IC\ h7>^^^Q9W> 

«li^B8Tpd^H-0"fttSr4i:S. ^ix 
[0013] 4 OlE Ix^/UOK ft* 1 / 2 m 

1 / 2HJW«tD h 7 >-^* * Q 9 yf 6 SftUlig • o 

■7*5, 6) (OttEEU^u^lEftlC^fbLT, h V >\>7 V 
[0015] ft Id, ft&Ofl 1 (0^^0(H]g§coii;iit4^ 

ffiokntLX. %$k<n%2<Dm$L<n>fc(F>&ot£7 }) y 

-fyuyfm&ifi^ZtlX^Z* I28tt, &3JW2& 
= 5 yfV** 7M<?)7 y 7/7P y?M1&<nmi&m 
~C&<5 (H. M. Rein and R. Reimann, "3. 8 Gbit/s Bipo 
lar Master/Slave D-Flip-Flop IC as a Basic Element 
for High-Speed Optical Comunication Systems," Ele 
ctron. Lett., vol.22, no 10, pp. 543-544, 1986) 0 

-7 • a is? *Hffi^T*«;flEVBcfcS!«>, 5 7-g 
ft«rft*li-5 - fc I- <t oTiSK«p|B]Tp d Offi;««:HoT 

[0 0 16] 

l*E#»ftL«fc 5 fc-f 6SRB] L*»L4a*6, ft&O 
<*fcliQ9) ^^-VLTfcSB^3, 4 
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T-3, 4) ^jE^/iliEEU'^/KO^b^^lS'f, 

7yy7'7Pyyi8ll E#»fttftV\ 
[0 0 17] r^i^tC, Il«<?)^^7y 5/ 7" 

1/ (2T pd ) ^jatft*S!8!i^»[»0±Rai:<CoT^ 

/Co «Ol2OW(07yy7 P 7n7 7 ( l:o^ 

[0 0 18] *»W«l±IEO*Jc«^4StLyht^"C, 
6CH^'#57y ^7D^@8S:ft»t5:i:l 
[0 0 19] 

■t-SSl^ajHhWh^V^^^ (Ql, Q2) (Q 
-?0 5, Q6) t, ^K$rtt^.S2(7)±iii^h7 
yv>** (Q3, Q4) (Q7. Q8) t, % 1 RXtm 
2±»J£»*t h^V^** (Ql, Q2) (Q5, Q 
6) , (Q3, Q4) (Q7, Q8) (D&ilai S 3/ 

^t^^STMi^h^y^^ (Q9, Ql 
0) (Qll, Q12) 20(Dxv>^7tD7ffl 
h7^^ (Q15) (Q16) (Q17 (Q18) 

ffif«ffi (R2) , (R4) , (R6) , (R8) *$ 1 
&tf«2<7>£ffifigffi (Rl) , (R3) , (R5) , 
30 (R7) K*;ft*ftKMfc8M(!U m2(7)±a^ib^N 
(Q4) , (Q8) w=»u^^4HI-T-tr**L'e 
(Rl) , (R5) t^3C0A^fifet 
(R2) , (R6) trmt-s ±Sii»h7^^ 
(Q3) , (Q7) W3H«^H^2^ 
fftttt (R3) , (R7) k%A<r>*m#fc (R4) , 

(rs) ©nte**x-e*i*au %i<o±.®mw>ttb7 

V*S7$ (Ql, Q2) (Q5, Q6) O^l/^^ 
Wx;^7tnyfflh7y^^ (Q15) (Q 1 
6) , (Q 1 7) (Q 1 8) ^-^^?rl3 (R 
40 2) (R6) £tf*4<0ftffir«fiL (R4) (R8) 
Jx«x««1-5^**Is!«& (A) t*\s--fmSk (b) 

[0 0 2 0] 

^Srr(7)2o^«Si»Pfl*wSgfitL, £o:^2o(7)K 
50 ±as»»h7^^^^d5^j|j($ti'C^5«ffirJSetJ:'9 
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[0 0 2 1 ] 

y:/7n y ;/|n!B<0^**ISBAtt\ **&*«M6£*r 
t5±9S»^h7>^^Ql, Q2^ f*»tftfe& 

kte&&tiz-m<DT&mth*th7>isxfiQ9 t qi 

*v?m hvyi?X?Q 1 5, Q16T'M^n5x; 

I7IUSS^^1-S 0 
[0 0 2 2] h^U7yy^7oy^iK©^l/ 

y^Q5, Q6^ vmmm&Gi-z±.&m®tt hy 

8B)tth7y^^Ql 1 . Q 1 2 0iBt, A^StfCR 
5, R7CgtStl5x^ y^7to7fflh7^^^ 
Q17, Q 1 8X*ffij&Zft?>=c-Z y*y*oy\Bl&&% 

[0023] mm\^i-^mmm<Dh^^y]) y-fv* 

3^^^W t «ffiR3*R4£<&ffifc&«£*x 
T^5 0 GUSfc, »»«±««)ISi)!l#h7V^^Q4 

ro^ u^^iB^ttlSttR i £R 2 t(^W, h7^^ 
Q7(0=tu^^^mg;SiR 7 ^RSir^PB^ h7^ 
^^Q 8C0=r U^^mfeStR 5 £R6 i: OPflfc-fctl 

9, HBoBaifctfBtiSo 

[0 0 2 4] ±BO*riHc cfc «9 IslBn^oKXfb^Bix 

<nfflj&<D h?/i>7 ] J yfy p y^lHJBcoSBT-olBEOlt 
ill:/Tt*^^h^7yy7 p 
7n ^0^^115 (C^^ix^^^cO^^^i 1 3, 4 

(V) &7jk L, WttftBftfl (n s) 1^0 
-^««-C^$ixS a 11, **^<7)SB^3i:«-?-4 

4«-T-4<0«BE«WC«>5. 
[0 0 2 5 ] t^^com^^ y y^ny^EItt 50 
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T'l*. ftSiRl, R3, R5MR7^1 2 5 Q t L 
tc a *«Wh^7yy^7oy^|Hl8m SfitR 
1, R3. R5WR7^50QH, 6)5iR2, R 
4, R6WR8^75Q«[:Lf:o ttot, 
SBSJXDlslBi: tl-, 5 0 0mV(O^M$:Mt5o 

[0 0 2 6] 5 <&«ja<D®8S-Ctt, Sfii^ffllft 

t^«»«l±«Sfttth9>^^tt>BI-«>l 2 5 GO 

isB-ctt, *i&^«!i±aa»»h7^^^^tt^tn 2 

5Q (5 00+75 Q) (75*«r««tJ-S!«**l-C^6 
?8f«St«:, 5 0 G£/h£< 4ot^5, %<ntzMz^ V 

suas^^n ^ £ s fc , nil i^/uas* f tt- 

ft* ■ a:* y*7*o!7[|]B«rit3!lOS* 

6MW4<, ff*«Aatt««)«A«>IBIB£:«L<ft 

[0 0 2 7] H3ttA*«*»*«>tH|C«V$»U— > 

swh^yy^oy^Bw^, wseaiST? 

^gVp P (mV) -Cfc >9 . mmts A*JSifc» (GH 
z) T-fc6 0 c "C^$ix5^7 7ti2|5:*WOiBSS:^ 

8H£>BiafltjA0 h^7y y^7Byri»ttlG 

Sfl, t**W»SW8GHz^5,l 0GHzifi<£T\ 
1. 2««±S5i*ffcS*Lfc 0 

[0 0 2 8] 4*5, *SHS«-Cf4, ffifitRl, R 3 , R 
5&tfR 7 115 0 J&fetR 2, R4, R6St/R8(j: 

[0 0 2 9] 141^ #«9!a>» 2 COUffi^JcDx-^ 7 
y y^7n ^^HBOlHlBBISr^i-. **JfiWtt, 
^^fl¥^Srr-^7 y -^70 y^EBtciifflLfc** 

Zff;i-t<Dx*hz> 0 mm<Dffim*mi<Dffij&tv6mmx 

foY), l^Whyy^^Ql, Q2, Q7, Q8 

[oo3o] 4*3, eJL±^**KoHft«r*tt, ^>y=i 
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[0 0 3 1 ] 

yifi!SScoilKI2lt?*)So 

[H2] ^oM&t/^oMo y y y 

[(2)3] A*iSffi»ttOtfW«V^» > 3 ^jg«Sr 

[14] «l^2^SMWr-^ y 5, 
:/(Il&O[HlS&[£|-?<$b6 0 
[HI 5 ] U ^7p y^EBOlHl 
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[0 6] h^7y y Zfy a y -fm&<0& 

[0 7 ] «f *<7)«^W H ^/U7 y^7a y ^[ElSSO h 
7V^^Q9, Q 1 1 (7)3 3, 40 

[ft^St^] 

Q1-Q8 ±S8B»h7^7^ 
Q9-Q1 2 TMMh^^^^ 
Q15-Q22 x;^7*n7fflh7^^ 
Q13, Q14 ^m»ft^^ffl h 9 
R1-R8 AffilgtfC 

RIO, Rll, R13-R18 ^^y$y**yft 
R9, R 1 2 £«SH8£fflfiSi 
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